Study Design: the authors report on a clear cell meningioma (CCM) of the sacrum revealed 17 years after a removal of a spinal lesion. A review of 29 spinal CCM previously reported was done. Objective: To focus on clinical and biological behaviour of CCM. Summary of Background Data: CCM is a rare subtype characterrized by its inordinately aggressive clinical course despite its benign appearance. The tumour shows proclivity for the cerebellopontine angle and cauda equine region. Recurrence and metastasis have been commonly reported. Method: a 26 year-old man presented with low back pain related to a lytic lesion of the sacrum. He had a history of an intradural extramedullary meningioma of the cervical spine removed when he was 9 year-old. CT scan revealed a sacral osteolytic lesion with anterior and lateral extension. Open biopsy revealed a clear cell meningioma. That was the same pattern of the tumour removed 17 years before. Results: Our patient was managed conservatively by palliative radiation therapy. At 2 years follow-up, he experienced improvement of pain and walking. Conclusion: CCM is an aggressive tumour with a high risk of metastases through cerebrospinal fluid. A follow up with spinal MRI should be performed.
Introduction
Meningiomas are the most common primary tumours of the central nervous system. Approximately 90% to 95% of them are classified as grade I according to the World Health Organization (WHO) 2007 criteria [1] , whereas 5 to 7% are graded II and 1 to 2.8% are graded III. Clear cell meningiomas (CCM) are rare and have been reported in only 0.2% of cases [2] . They are graded II or aggressive. The tumour shows proclivity for the cerebellopontine angle and cauda equine region. Despite its benign appearance, CCM has an aggressive behaviour and recurrence and metastasis has been commonly reported.
Here we report an unusual case of a metastatic clear cell meningioma to the sacrum, discovered 17 years after total resection of the primary cervical lesion. The clinical and pathological features are discussed.
Case Report
A 26 year-old male was referred to our department in 2007 for a tumour of the sacrum. He underwent in 1990 when he was 9 year-old a resection of an intraspinal tumour. Cervical CT scan had revealed an intraduralextramedullary tumor measuring 2 cm at the level of C4-C5. The tumor was well-circumscribed, homogeneous, located posteriorly, and compressing the spinal cord. The tumor was excised totally. Pathological examination had revealed a particular meningioma characterized by the presence of mycrocystic cells and prominent interstitial collagen which separate or enclose the cellular aggregates. A Masson's trichrome stain highlighted the abundant collagen component. The neoplastic cells were arranged in sheets and forming a rare whorls. The stromal blood vessels have a thick hyalinized wall. The patient got no further therapy and follow-up was uneventful for 17 years.
His complaints were progressive sacral pain and constipation. There was neither mass nor neurological deficit in clinical findings.
Plain radiographs showed a radiolucent expansion of the sacrum (Figure 1) . Pelvic CT scan revealed a huge mass involving the entire sacrum, expanding anteriorly and invading the ilio-sacral joints (Figures 2(a) and (b) ). Cervical spinal CT scan didn't show any local recurrence of the primary lesion.
An open biopsy in the sacrum was performed. Histologically, the tumour was composed of sheets of polygonal cells with clear cytoplasm and prominent interstitial collagen (Figure 3(a) ). Neoplastic cells had vesicular, round to oval nuclei and small nucleoli. There was no significant cytological atypia or pleomorphism. No mitotic figures were identified (Figure 3(b) ). The cells have an abundant clear cytoplasm PAS-positive due to glycogen accumulation. In particular, there were numerous concentrically laminated eosinophilic, collagenous structures intersecting throughout the lesion. However, typical psammoma bodies were not seen. Only, a few vague whorls were seen. Extensive immunohistochemistry has been performed. The neoplastic cells stained strongly diffuse positivity for vimentin. The tumor cells were also positive for EMA and S100. Moderate positivity was demonstrated with progesterone receptor (Figure 3(c) ). The cells showed negative staining with cytokeratin, chromogranine and glial fibrillary protein. The reactivity of the tumor cells with the antibody MIB-1 showed a very low labelling index and the percentage of cells that expressed MIB-1 was about 1%.
On the basis of these histological findings, the diagnosis was that of clear cell meningioma. Primary histological specimens taken at the age of 9 years were available for study and showed the same features of the sacral tu- mour. Therefore we concluded to an osseous metastatic clear cell meningioama. Chest CT scan was negative. The patient received palliative radiation therapy consisting of 6000 cGy delivered in 30 fractions. Four years later, he was still alive, he experienced improvement of pain. The mass was stable on control CT scan (Figure 4 ).
Discussion
Our case with primary extracranial CCM and the so far metastasis to the sacrum is unique. It presented mainly 2 problems, a therapeutic one characterised by the absence of a consensus in literature. Secondly, the relationship between the present tumor and the primary cervical lesion remains unclear.
Clear cell meningioma is perhaps the rarest of the tumors of meningothelial origin. Among 485 cases, K-W ko et al. [3] found 3 CCMs (0.6%). Zorludemir et al. [2] reported the largest series of 13 cases of CCM. The most frequent site of involvement was the spinal intradural region (56%). Twenty nine documented cases of spinal CCMs reported previously were found from literature [2, . Clinical data and outcome are summarised in the Table 1 . CCM seems to affect young patient with a mean age of 22.4 years +/−18.2 (median: 19 years), although both paediatric and elderly patients are involved (1.2 -72 years). It appears to be a female predominance (F/M: 1.72). The most frequent location observed was the cauda equine. Cervical spine was involved in 5 cases only (16.7%).
The importance of recognising this particular variant of meningioma relates specifically to its inordinately aggressive clinical course despite its benign appearance. Unlike the more typical meningioma, CCM's propensity for local recurrence has been well-established in the literature. The rate of recurrence found in this study was 40% (vs 4.8% for non CCMs) [25, 26] . Although rare event (7%), spinal metastasis in meningiomas is well established [25, [27] [28] [29] [30] [31] [32] [33] . It occurs either through haematogenous route or cerebro-spinal fluid. Metastases occur in aproximately 0.2% of intracranial tumours [33] . Only 7% of them occur in vertebrae [33, 34] and not all meningiomas that metastasize are malignant. More than 60% of them originated from grade I meningiomas [26, 29] . Nevertheless, distant metastases are known to be relatively more frequent arising from grade II or III subtypes [35, 36] . Malignant meningiomas seem to spread through CSF more frequently [29, [37] [38] [39] . However the risk of CSF dissemination is not clear from literature. It remains controversial whether surgical procedures may play a role in the spread of the tumour via CSF [37, 38] . Most of patients were operated on several times before a metastasis occurred. Although, some cases seem to occur in non-operated patients [26, 40] . The lumbo-sacral region was a common site for spinal metastases [27] . The first case of a metastatic meningioma to the sacrum was reported by Lee [29] in 2002. However, whether distant recurrences represent the capacity of CCM to metastasize or a multifocal characteristic remains uncertain. Multifocal manifestation of CCM is well-described and the distant recurrences may represent this [41] . To our knowledge, only one documented case of synchronous multicentric CCM was reported [9] . Our case seems to be more likely a distant recurrence because of a drop metastasis rather than a multifocal presentation but we couldn't conclude since the entire neuraxis was not imaged initially. This emphasizes the necessity to explore the entire spine by MRI in cases of spinal meningioma.
The latency period between the diagnosis of primary tumour and the appearance of metastasis reported in literature is variable, ranging from few months to more tan 20 years [41] . In our case, the latency of 17 years can be explained by two facts: firstly, the very low mitotic activity attests that it's a slow growing lesion. Secondly, the location to the sacrum and the anterior extension of Prognosis of spinal metastases is related to their clinical progression. When it was rapid, death usually occurred soon after the time of initial diagnosis. The prognosis is especially bad in patients with neurologic deficit.
Treatment of spine metastatic meningiomas is palliative. Patients that had undergone surgical debulking [27, 28, 31, 35, 36, 42] showed no neurological improvement. Palliative radiation therapy is the preferred modality of treatment. Although, irradiation has shown some symptomatic relief, the paucity of cases doesn't allow clear conclusions concerning its real effect on survival rate. Lee et al [38] used steroid for their 3 patients combined to irradiation and reported some symptomatic improvement. Adjunction of steroid seems to be interesting since neoplastic cells demonstrate positivity for progesterone receptors.
Conclusions
Clear cell meningioma constitutes a rare subset of malignant meningiomas. It has an aggressive clinical course despite its histological appearance. A close follow-up would be required due to the high risk of recurrence and metastases. The early detection and irradiation of metastatic lesions can improve their prognosis.
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